Consumers are placing greater emphasis on product packaging which is carrying over to biodegradable pots. While various forms of these eco-friendly pots have been available for several years, their marketing appeal was limited due to their poor appearance. With the recent availability of more attractive biodegradable plant containers, renewed interest in their suitability in the green industry and their consumer acceptance has emerged. The objective of this study was to determine the characteristics of biodegradable pots that consumers deem most desirable and to identify consumer segments, thus allowing producers to more efficiently utilize their resources to offer specific product attributes to those who value them the most. We conducted a conjoint analysis through internet surveys with 535 participants in Texas, Michigan, Minnesota and Indiana. Our results show that consumers like rice hull pots the most, followed by straw pots. Our analysis identified seven market segments and corresponding consumer profiles. Idiosyncratic marketing strategies should be implemented by industry firms to market biodegradable containers to the identified consumer segments.
INTRODUCTION
Despite the introduction of green products as alternatives to already existing products, many customers still choose ordinary products with lower "environmental quality" because of price and performance considerations, or ignorance and disbelief (Ottman, 1998) . Like most innovation activities, green product development is a task characterized by high levels of risk and uncertainty. The introduction of biodegradable containers into the green industry is no exception.
Unfortunately, the impact of differing consumer attitudes about the environment on their willingness to pay (WTP) a price premium for those products has not been explored in the literature. Researchers have yet to "unpack" the notion of the green consumer. For example, considering green consumers in the aggregate may mask important distinctions within the group. Unfortunately, there is little work that explores segmentation within the consuming populace on this dimension.
The objective of this study was to determine the characteristics of biodegradable pots that consumers deem most desirable and solicit their preference for this type of sustainable product. Additionally, we wanted to determine the size and develop a profile of the consumer segment(s) that would be most likely to purchase a nursery or greenhouse plant produced and marketed in biodegradable containers made from nonplastic components. We hypothesized that consumers with certain demographic characteristics (age, income, gender) likely to consider purchasing containers made from alternative (non-plastic) materials. This type of segmentation would greatly benefit the green industry by ensuring that environmentally-friendly products marketed to floral consumers in the future truly met their "sustainability" needs and/or expectations.
MATERIALS AND METHODS
Conjoint analysis is a key technique for evaluating consumer preferences for predetermined combinations of product attributes. Results of conjoint analysis studies have commonly allowed for not only the comparison of consumer preferences between products and attributes, but also both market segmentation and simulations. Establishing the key product attributes and attribute levels is essential for any conjoint study. For this study, we consulted with industry experts to identify container attributes and their corresponding levels that were considered to be environmentally important to consumers, while directly controlling for other attributes considered to be of lesser importance. Product attributes (and levels) identified were container price ($ 2.49, 2.99, 3.49), material (plastic, wheat starch, rice hulls, straw), carbon footprint (neutral, saving, intense), and waste composition (0%, 1-49%, >50%).
After identifying both the most important attributes and attribute levels, a fractional-factorial design was used to limit the number of stimuli respondents needed to evaluate to improve response rates and reduce participant fatigue. The total number of possible attribute level combinations was 108, whereby, the fractional-factorial design allowed the actual number of stimuli to be evaluated to be 14. Products with various combinations of attribute levels were displayed as a picture depicting a 10 cm potted chrysanthemum with text indicating price, carbon footprint and waste composition level. Respondents were asked to evaluate each product on a 9-point willingness-to-purchase scale with 9="very likely", 5="somewhat likely", and 1="very unlikely," with 2-4 and 6-8 serving as intermediate levels. Also, within the directions, respondents were reminded that all the containers were the same size: 10 cm.
The survey was administered via the internet accessing a sample of approximately 300 consumers each from Indiana, Michigan, Minnesota and Texas, whose average demographic characteristics were reflective of the population at large in those states. The internet survey was developed by researchers and approved by the university committees involved with research on human subjects. The survey was then implemented by Knowledge Networks during July 2009. According to McCullough (1998) , web-based surveys are potentially faster to conduct than telephone or face-to-face interviews and they generate more accurate information with less human error. Even though 74% of the US population has internet at work or home (Internet World Stats, 2009) , Knowledge Networks provides internet access to potential respondents without it, thereby, eliminating any potential bias.
An ordinary least squares regression was used to estimate the part-worth utility values for each individual respondent. Individual regression models were used instead of an aggregated model for two reasons; (1) aggregating respondents into a single model produces the potential to lose individual effects, which can cause biased estimations, and thereby, incorrect inferences to be drawn. Fixed or random effects can be used to capture individual effects within an aggregate model but the model becomes more complex; and (2) an aggregated model produces a single set of utility estimates, which makes clustering on preferences (utilities) impossible. Given the scope of this research, market segmentation via clustering is essential and thereby directly lends itself to individual regression models that take the following form:
Ri = B0 + B1(PR2) + B2(PR3) + B3(RH) + B4(OP) + B5(STW) + B6(CBSV) + B7(CBIN) + B8(WS2) + B9(WS3) + ei
( 1) where R is the rating of the ith stimuli by the respondent; PR2=$ 2.99/pot; PR3= $ 3.49/pot; RH=rice hull pot; OP=wheat pot; STW=straw pot; CBSV=carbon saving; CBIN=carbon intense; WS2=waste composition between 1-49%; WS3=waste composition greater or equal to 50%. Base attribute levels included $ 2.49/pot, plastic container, carbon neutral footprint and made of 0% waste. Before estimating the individual regressions, each independent variable was effects coded, which means the coefficients are transformed into deviations from the mean (Hair et al., 1998) .
It should be noted that since we used a hypothetical conjoint analysis format, there is a potential for bias associated with the hypothetical nature of the response format (Murphy et al., 2004) . In general non-hypothetical techniques (e.g., experimental auctions) have been used to offset any potential hypothetical bias, however, such surveys that are non-hypothetical may suffer from an additional problem of not being generalizable to the population, given the small size of the sample participating in the study. Large studies of this type are often infeasible, given the large amount of product that must be made available for purchase. Furthermore, small sample sizes have the potential to lead to misleading segments, if segments can be delineated at all. Given the objective of our study, we believe a hypothetical bias, if present, will have a minimal impact on the overall message associated with the market segments presented, with any bias affecting mostly those on the fringe of segments and not the hardcore segment members which are the target customers for each segment.
After estimating the individual regressions, we proceeded to calculate relative importance values, market segments and marginal effects associated with each segment.
Relative importance values represent the amount of importance, represented as a percent, an attribute contributes to the consumer's overall buying decision (Hair et al., 1998) . For instance, a relative importance of 30% for the pot type can be interpreted as pot type makes up 30% of the consumer's buying decision. Relative importance values can be calculated as follows: (2) where RI is the relative importance of the j th attribute and RG is the range of the partworth utilities (coefficients) for attribute j.
An important element of utilizing conjoint analysis is the ability to both identify the number of and classify respondents into clusters or market segments. Utilizing cluster analysis, respondents can be placed into clusters by grouping respondents with like partworth utility (coefficient) estimates into clusters (Green and Helsen, 1989) . Numerous criteria exist to identify the number of clusters present within the market, which taken alone may result in varying implications for the number of clusters identified. Therefore, we followed the methodology set forth in Campbell et al. (2004) and utilized several clustering algorithms, namely Ward, McQuitty, Equal Variance Maximum Likelihood, Flexible Beta and Complete Linkage (SAS, 1987) . The algorithms consistently indicated between five and seven clusters were present. The final determination of the number of segments is subjective, however, Kotler and Armstrong (2001) recommend choosing market segments that are measurable, accessible, substantial, differentiable and actionable. After examining the segments recommended by the clustering algorithms, we chose a seven segment model since the segments were distinct and allow for direct target marketing. After identifying the optimal number of segments, respondents were assigned to one of the seven clusters via SAS procedures addressed in Campbell et al. (2004) .
Of interest was the process by which segments began to decompose as the number of segments increased to the optimally defined 7 clusters. If a three clustering solution was used, then the segments would have been straw liking, carbon dislikers and price/container segment. As the number of clusters was increased, the container/price cluster began to split and fringe respondents were shuffled to other clusters. By 5 clusters, the environmentally conscious and carbon sensitive groups were set and did not change with increased cluster levels. Also, the non-discriminating segment was also formed at cluster 5. An interesting point regarding the non-discriminating segment was that we suspect that as cluster number increased, the non-discriminating segment would have decreased in size, given that increased clusters would potentially result in fine tuning and fringe non-discriminators would find a new home in a cluster that was more aligned with their preferences. However, this was not the case. As the number of clusters increased, the container groups began to splinter into finer segments. For instance, at 8 clusters, the straw likers began to fragment into different levels of liking of straw, which produced clusters that were too small for any actionable marketing plan to be implemented.
After assigning respondents to a cluster, a multinomial logit model was used to identify any relationships between segment membership and the explanatory variables. Explanatory variables consisted of demographic and socio-economic variables, store recycling behaviours and respondent recycling behaviours and perceptions.
RESULTS AND DISCUSSION
A total of 1,113 respondents participated in the survey. However, 279 respondents were eliminated since they did not purchase any plants in the year prior to the survey and another 299 respondents were eliminated due to missing responses or lack of variation among the conjoint ratings. The 535 remaining responses were collected from participants in four states: Indiana (133, 24.9%), Michigan (141, 26.4%), Minnesota (126, 23.6%) and Texas (135, 25.2%). The sample was 54.4% female, with the respondent's age ranging from 18 to 92 years, with a mean of 47.7 years and a median of 48 years. Over half (63.6%) were either married or living with a partner. Nine percent of respondents had less than a high school education with 38.3, 21.7, 24.5 and 6.5% having a high school degree, some college, bachelors/associates degree, or post bachelors degree, respectively. Some 78.7% were Caucasian (non-Hispanic); 9.0% were African-American; 8.6% Hispanic; and 3.7% other (non-Hispanic).
For the total sample, the relative importance values indicated that container type was the most important attribute comprising 33.3% of the purchase decision, while price, carbon footprint and waste composition were less important with relative importance values of 24.3, 23.4 and 19%, respectively. Within the part-worth utilities associated with price, consumers preferred lower prices; $ 2.49 and 2.99, were almost identical, whereas the $ 3.49 price received a large preference decrease. Examination of container type indicated that rice hull and straw were preferred over plastic, while the wheat starch container (similar in appearance to plastic) had a negative preference rating of -0.23. Waste composition only resulted in a small change on the rating scale, however, greater than 50% waste resulted in a decreased rating of -0.06. As expected, a carbon footprint label of "intense" resulted in a large rating decrease from the mean of -0.50, while "neutral" and "saving" were almost the same with a 0.26 and 0.24 rating increase, respectively. Surprisingly, carbon neutral was slightly, but not statistically higher than carbon saving.
Although the total sample results provide some interesting results, Bretton-Clark (1992) noted that averaging across market segments with different utility functions can provide biased results. Furthermore, targeting the whole market can result in businesses wasting valuable resources by marketing a product that might only appeal to a select group of consumers. The average results for each market segment are given in Table 1 , with each market segment named according to observed preferences. Market segments included the "Rice Hull Likers," "Straw Likers," "Straw Dislikers," "Price Conscious," "Environmentally Conscious," "Carbon Sensitive," and "Non-Discriminating" segments.
Segment I, the "Rice Hull Likers," had a 19.6% market share. The highest relative importance value for this segment was 40.6% associated with the container type attribute, which implies that 40.6% of the respondent's buying decision came from the attribute level, whereas only 16.5% of the buying decision was dictated by price. So, the type of container was more than twice as important as other individual attributes. Furthermore, the "Rice Hull Likers" segment showed an average rating increase from the overall mean of 0.73 for the rice hull container compared to a -0.31 rating decrease for a plastic pot. Segment II, "Straw Likers", had a market share of 8%. The major distinguishing feature of this segment was the large rating increase associated with straw containers. A straw pot resulted in a 1.79 rating point increase from the mean, compared to only a 0.18 increase for the rice hull container. Also of note is that the OP pot resulted in a fairly large decrease of -1.04 from the mean. Interestingly, 95.3% of respondents chose straw as their first choice, with 0% choosing plastic or wheat starch as their first choice.
The "Straw Dislikers", also with a market share of 8%, expressed preferences that were the opposite of segment II. Members of this segment highly discounted straw pots by -1.68 rating points. No cluster members chose straw pots as their first choice. An interesting finding within this segment was that the first choice for almost half (48.9%) of the segment was the plastic pot. Clearly, they did not like containers made from straw and showed some indications towards preferring the plastic container, although they were not strong indications.
Segment IV, "Price Conscious", represented 13.1% of the market. As named, this segment was extremely sensitive to price, with lower prices being preferred to higher prices. The $ 2.49 price resulted in a 1.15 rating increase compared to the $ 2.99 price which only garnered a 0.60 rating increase. However, the $ 3.49 price resulted in a large rating decrease of -1.75 rating points. Correspondingly, 75.7% chose the $ 2.49 price as their first choice, with 0% choosing the $ 3.49 price. While this group of consumers did not express a clear preference for any one type of container, their strong preference for lower priced containers was readily observed. Segment V were named the "Environmentally Conscious" segment, given their dislike of a carbon intense label. Containers labeled as carbon intense incurred a -1.94 rating point deduction, whereas carbon saving resulted in an increased rating of 1.25 points. This segment had a market share of 9.9%, where 73.6% of the segment members indicated carbon saving as their first choice and 0% choosing carbon intense as their first choice. Again, while no one container material emerged as their preference, they were seeking containers that had a low impact (through low carbon footprint or carbon savings) on the environment.
Segment VI was an interesting market segment. At first glance, this segment appeared to be a more extreme version of the "Environmentally Conscious" segment, given their large disdain for a carbon intense label, which resulted in a -3.31 rating decrease. If this segment was more environmentally conscious than segment V, then we would expect carbon saving to be preferred to carbon neutral. However, from the partworth utilities we saw that carbon neutral actually incurred a higher rating compared to carbon saving. We expected that carbon intense containers were not chosen, which was confirmed given 0% chose carbon intense containers as their first choice. However, 73.6% of segment V members chose carbon saving as their first choice compared to only 38.1% of segment VI. After evaluating the choices associated with segment VI and the marginal effects, we believe this segment is most likely a mixture of extreme environmentalists along with consumers that perceive carbon intensity to be bad and therefore represents a product attribute that is unwanted. Therefore, we refer to them as "Carbon Sensitive".
CONCLUSIONS
Our analysis identified seven market segments and corresponding consumer profiles. The "Rice Hull Likers" liked the rice hull pots and tended to be younger, higher income consumers, with fewer adults in the household that lived in a non-metro area. They also tended to purchase indoor flowering plants and have less interest in sustainable bedding plants. As the name suggests, this consumer segment will be more willing to purchase the rice hull pot compared to the other pots, holding everything else constant. In order to capitalize on this segment, businesses should associate rice hull pots with flowering indoor potted plants, and target a younger, higher income customer in nonmetro outlets.
To target "Straw Likers", straw pots should be marketed in metro areas in stores that have fewer African American and Hispanic shoppers. However, straw pots should not 132 be targeted at younger, less educated consumers, given that this demographic is more likely to be in the "Straw Dislikers" segment.
The "Environmentally Conscious" segment tends to be those most likely to recycle household waste. The means to target the "Environmentally Conscious", as well as the "Carbon Sensitive", is by offering non-carbon intense products, which results in increased product liking, holding all else constant. However, the "Environmentally Conscious" group will perceive a greater benefit to carbon saving compared to the carbon neutral label.
On the other hand, the "Carbon Sensitive" will not reward the carbon saving label, which is one of the reasons why we perceive these groups as different segments. Furthermore, the "Environmentally Conscious" segment are less concerned with pot type and waste level, whereas the "Carbon Sensitive" segment can find increased liking via rice hull and higher waste composition products. The "Non-Discriminating" segment does not have any product attributes that will allow for easy target marketing, thereby, implementing the strategies for the other six segments will also generate sales from this segment. Tables   Table 1. Part-worth 
